Inhibitory effects of nitric oxide on estrogen production and cAMP levels in rat granulosa cell cultures.
Previous studies demonstrated inhibitory effects of nitric oxide (NO) and cGMP on ovarian steroidogenesis. This study examined the effects of NO on estrogen levels and cAMP accumulation from immature cultured rat granulosa cells. Granulosa cells were incubated with media alone (control), FSH or FSH plus increasing concentrations of the NO generator, (Z)-1-[2-(2-aminoethyl)-N-(2-ammonioethyl)amino]diazen-1-ium-1,2-diolate (DETA/NO). While FSH increased estrogen levels 15-fold compared with controls, DETA/NO inhibited FSH-stimulated aromatase activity in a dose-dependent manner. Time-course studies revealed that the inhibitory effects of DETA/NO on aromatase activity persisted throughout the 72 h culture period. Treatment with DETA/NO also inhibited the stimulatory effects of forskolin on estrogen production, indicating that NO can influence steroidogenesis by actions downstream of the FSH receptor. Incubation of cells with FSH plus DETA/NO increased cGMP accumulation over 100-fold, compared with cells treated with media or FSH alone. In this regard, a cGMP analog mimicked the inhibitory effects of NO on FSH- and forskolin-stimulated estrogen production, indicating a potential mechanism of NO action. NO also decreased FSH-stimulated (cAMP) accumulation from cultured cells, indicating an antagonistic effect of NO on the second messenger mediating FSH actions. These findings demonstrate that NO inhibits estrogen production from rat granulosa cells, potentially reflecting actions on the second messengers cGMP and cAMP.